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(54) Print fluid cartridge having electric interface

(57) In a print fluid cartridge a main body has a front
surface facing in a front direction. A print fluid outlet part
is provided on the main body, has an opening at the front
surface, and is configured to be connected with the con-
necting part and direct the print fluid from the chamber
to the connecting part. An electric interface is provided
at an external surface of the main body. The electric in-

terface is configured to move relative to the main body
in the forward direction and in the rearward direction be-
tween a first position and a second position that are apart
from each other in the forward direction and the rearward
direction. The main body is configured to support the
electric interface at the second position against contact
pressure that is applied to the electric interface from the
contact member.
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Description

[0001] The present invention relates to a print fluid car-
tridge having a print fluid outlet part and an electric inter-
face.
[0002] There is known an image forming device that
forms an image on a recording sheet by using ink. Such
image forming device includes an ink-jet type recording
head having nozzles through which ink droplets are se-
lectively ejected onto the sheet. The ink droplets are de-
posited on the recording sheet to form a desired image.
The image forming device has a cartridge accommodat-
ing section, and uses an ink cartridge (as a print fluid
cartridge) storing therein ink to be supplied into the re-
cording head. The ink cartridge is loadable on and re-
movable from the cartridge accommodating section. This
image forming device is disclosed in Japanese Patent
Application Publication No.2009-132098, for example.
[0003] Some ink cartridge is provided with an electron-
ic component, such as a memory module, for providing
information on the ink cartridge, such as color of ink, ma-
terial of the ink, residual amount of ink, and a mainte-
nance state. When the ink cartridge is mounted in the
cartridge accommodating section, the memory module
is electrically connected to a contact portion or contact
point provided on the cartridge accommodating section
to render the stored information accessible. This type of
ink cartridge is disclosed in USP 6, 416, 152B1, for ex-
ample.
[0004] The ink cartridge mounted in the cartridge ac-
commodating section has at least its ink outlet part po-
sitioned relative to the cartridge accommodating section.
The electronic component such as the memory module
is preferably avoided from contacting ink. However, when
an ink needle is inserted into or is removed from the ink
outlet part of the ink cartridge, ink may still possibly scat-
ter from the ink outlet part and become adhered on the
electronic component and the contact portion, that are
disposed away from the ink outlet part.
[0005] One conceivable ink cartridge has the electric
component (memory module) disposed at a position re-
mote from the ink outlet part to avoid contact with ink.
However, arranging the electronic component as far
away from the ink outlet part as possible would lead to
unstable positioning of the electronic component relative
to the ink outlet part, resulting in unstable electric con-
nection between the electronic component and the con-
tact point.
[0006] In view of the foregoing, it is an object of the
present invention to  provide a print fluid cartridge that
can prevent print fluid from being attached onto the elec-
tric interface provided on the print fluid cartridge and the
contact portion in the cartridge accommodating section.
[0007] In order to attain the above and other objects,
the present invention provides a print fluid cartridge for
being detachably mounted in a cartridge receiving portion
that includes a connecting part and a contact member,
the print fluid cartridge including: a main body; a print

fluid outlet part; and an electric interface. The main body
has a front surface facing in a front direction and a rear
surface, the rear surface being apart from the front sur-
face in a rearward direction, the main body further having
a chamber configured to store print fluid at a position
between the front surface and the rear surface. The print
fluid outlet part is provided on the main body, has an
opening at the front surface, and is configured to be con-
nected with the connecting part and direct the print fluid
from the chamber to the connecting part. The electric
interface is provided at an external surface of the main
body. The electric interface is configured to move relative
to the main body in the forward direction and in the rear-
ward direction between a first position and a second po-
sition that are apart from each other in the forward direc-
tion and the rearward direction. The main body is config-
ured to support the electric interface at the second posi-
tion against contact pressure that is applied to the electric
interface from the contact member.
[0008] With this configuration, when the print fluid car-
tridge is mounted in the cartridge receiving portion, the
print fluid outlet part is brought into connection with the
connecting part, and the electric interface is brought into
electrical contact with the contact member. Because the
electric interface is configured to move relative to the
main body between the first and second positions in the
forward direction and the rearward direction, the timings
when the print fluid outlet part is brought into and out of
connection with the connecting part can be differentiated
from the timings when the electric interface is brought
into and out of electrical contact with the contact member.
So, even if print fluid scatters upon connection/discon-
nection of the print fluid outlet part with/from the connect-
ing part, the print fluid is unlikely to adhere to the electric
interface.
[0009] For example, the electric interface may be
brought into electrical contact with the contact member
before the print fluid outlet part is connected with the con-
necting part. In such a case, even if print fluid scatters
when the print fluid outlet part is connected with the con-
necting part, the print fluid is unlikely to adhere to the
electric interface or contact member. Or, the electric in-
terface may be brought into electrical contact with the
contact member after the print fluid outlet part is connect-
ed with the connecting part. In such a case, the electric
interface is disposed sufficiently distant from the print flu-
id outlet part when the print fluid outlet part is connected
with the connecting part. So, even if print fluid scatters
upon connection of the print fluid outlet part with the con-
necting part, the print fluid is unlikely to adhere to the
electric interface.
[0010] It is preferable that the electric interface is pro-
vided at an external surface of the main body that is other
than the front surface and the rear surface, the electric
interface being located on a front side of the opening of
the liquid fluid outlet part when the electric interface is at
the first position, the electric interface being located on
a rear side of the opening of the liquid fluid outlet part
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and supported by the main body when the electric inter-
face is at the second position.
[0011] With this configuration, the electric interface is
brought into electrical contact with the contact member
before the print fluid outlet part is connected with the con-
necting part. So, even if print fluid scatters when the print
fluid outlet part is connected with the connecting part, the
print fluid is unlikely to adhere to the electric interface or
contact member. Further, the electric interface continues
contacting the contact member until the print fluid outlet
part is separated from the connecting part. The electric
interface is separated from the contact member after the
print fluid outlet part is separated from the connecting
part. So, even if print fluid scatters when the print fluid
outlet part is separated from the connecting part, the print
fluid is unlikely to adhere to the electric interface or con-
tact member.
[0012] It is preferable that the main body is provided
with a supporting member that is configured to move rel-
ative to the main body in the forward direction and in the
rearward direction and to support the electric interface.
The electric interface can be easily moved relative to the
main body.
[0013] It is preferable that the main body includes a
light attenuating part configured to attenuate light output-
ted from the cartridge receiving portion, the supporting
member being located at a position different from the
light attenuating part in a direction that is orthogonal to
both of the forward direction and a direction in which the
light travels. The movement of the supporting member
does not obstruct the light from entering the light atten-
uating part.
[0014] It is preferable that the supporting member is
configured to position the electric interface at the second
position while the print fluid cartridge is being mounted
in the cartridge receiving portion, the positioning being
performed by abutment contact of the supporting mem-
ber with the cartridge receiving portion. The electric in-
terface is unlikely shifted from the contact member. This
maintains electrical contact between the electric inter-
face and contact member.
[0015] It is preferable that the print fluid cartridge fur-
ther includes an urging member configured to resiliently
urge the electric interface in the forward direction from
the second position toward the first position. This pre-
vents the supporting member from staying at the second
position when the print fluid cartridge is unloaded from
the cartridge receiving portion.
[0016] It is preferable that the electric interface is pro-
vided at an external surface of the main body that is other
than the front surface and the rear surface, the electric
interface being located on a rear side of the rear surface
of the main body when the electric interface is at the first
position, the electric interface being located on a front
side of the rear surface of the main body and supported
by the main body when the electric interface is at the
second position. With this configuration, after the print
fluid outlet part is connected with the connecting part, the

electric interface is brought into electrical contact with
the contact member. After the electric interface is sepa-
rated from the contact member, the print fluid outlet part
is separated from the connecting part. So, the electric
interface is disposed furthest rearward from the print fluid
outlet part when the print fluid outlet part is connected
with and separated from the connecting part. So, even if
print fluid scatters upon connection/separation of the print
fluid outlet part with/from the connecting part, the print
fluid is unlikely to adhere to the electric interface.
[0017] It is preferable that the main body is provided
with a supporting member that is configured to move rel-
ative to the main body in the forward direction and in the
rearward direction and to support the electric interface.
The electric interface can be easily moved relative to the
main body.
[0018] It is preferable that the main body includes a
guide configured to guide the supporting member to
move. The supporting member can smoothly move in the
forward direction and rearward direction.
[0019] It is preferable that the supporting member in-
cludes a locking mechanism configured to position the
electric interface at the second position while the  print
fluid cartridge is being mounted in the cartridge receiving
portion, the positioning being performed by engagement
of the locking mechanism with the cartridge receiving por-
tion. This ensures that the print fluid cartridge is locked
in the cartridge receiving portion.
[0020] It is preferable that the locking mechanism in-
cludes an operating part configured to release engage-
ment of the locking mechanism from the cartridge receiv-
ing portion. This can release the locked state of the print
fluid cartridge.
[0021] It is preferable that the main body further has a
lower surface and an upper surface that are apart from
each other in a vertical direction, the print liquid outlet
part is located at a lower surface side of the main body,
and the electric interface being located at an upper sur-
face side of the main body. When the print fluid cartridge
is unloaded from the cartridge receiving portion, print fluid
is unlikely deposited on the electric interface.
[0022] In the drawings:
[0023] Fig. 1 is a schematic view showing an internal
construction of a printer having a cartridge accommodat-
ing section, in which an ink cartridge according to a first
embodiment of the present invention is mounted;
[0024] Fig. 2 is a perspective view showing an external
configuration of the ink cartridge shown in Fig. 1;
[0025] Fig. 3 is a vertical cross-sectional view showing
the internal configuration of the ink cartridge;
[0026] Fig. 4 is a vertical cross-sectional view showing
the configuration of the cartridge accommodating section
shown in Fig. 1;
[0027] Figs. 5 and 6 are vertical cross-sectional views
of the ink cartridge and the cartridge accommodating sec-
tion, showing how the ink cartridge is mounted in the
cartridge accommodating section, wherein Fig. 5 shows
the states of the ink cartridge and the cartridge accom-
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modating section when the ink cartridge is on its way to
be mounted in the cartridge accommodating section, and
Fig. 6 shows the states of the ink cartridge and the car-
tridge accommodating section when the ink cartridge is
fully mounted in the cartridge accommodating section;
[0028] Fig. 7 is a perspective view showing an external
configuration of an ink cartridge according to a second
embodiment;
[0029] Figs. 8 and 9 are vertical cross-sectional views
of the ink cartridge and  a cartridge accommodating sec-
tion according to the second embodiment of the present
invention, showing how the ink cartridge is mounted in
the cartridge accommodating section, wherein Fig. 8
shows the states of the ink cartridge and the cartridge
accommodating section when the ink cartridge is on its
way to be mounted in the cartridge accommodating sec-
tion, and Fig. 9 shows the states of the ink cartridge and
the cartridge accommodating section when the ink car-
tridge is fully mounted in the cartridge accommodating
section; and
[0030] Figs. 10 and 11 are perspective views showing
an external configuration of an ink cartridge according to
a modification of the second embodiment, in which Fig.
10 is for a case where a supporting member is at a first
position, and Fig. 11 is for a case where the supporting
member is at a second position.
[0031] An ink cartridge 30 according to a first embod-
iment of the present invention will be described with ref-
erence to Figs. 1 through 6.
[0032] < Overall Structure of Printer >
[0033] First, a printer 10 according to the first embod-
iment of the present invention will be described with ref-
erence to Fig. 1. Hereinafter, the terms "upward", "down-
ward", "upper", "lower", "above", "below", "beneath",
"right", "left", "front", "rear" and the like will be used
throughout the description assuming that the printer 10
and the ink cartridge 30 are disposed in an orientation in
which they are intended to be used.
[0034] The printer 10 is configured to form an image
by selectively ejecting ink droplets onto a sheet in ac-
cordance with an ink jet recording system. As shown in
Fig. 1, the printer 10 includes an ink supply device 100
provided with a cartridge accommodating section 110
(cartridge receiving portion) configured to detachably ac-
commodate the ink cartridge 30 therein. The cartridge
accommodating section 110 has one side formed with
an opening 112 exposed to an atmosphere. The ink car-
tridge 30 can be inserted into and removed from the car-
tridge accommodating section 110 through the opening
112.
[0035] The ink cartridge 30 accommodates therein ink
to be used in the printer 10. The printer 10 includes a
recording head 21 connected to the ink cartridge 30
through an ink tube 20 when the ink cartridge 30 is in-
stalled in the cartridge accommodating section 110. The
recording head 21 has a sub tank 28 in which ink supplied
through the ink tube 20 is temporarily stored. The record-
ing head 21 also  includes nozzles 29 through which ink

supplied from the sub tank 28 is selectively ejected in
accordance with the ink jet recording system.
[0036] The printer 10 also includes a sheet supply tray
15, a sheet supply roller 23, a sheet passage 24, a pair
of transfer rollers 25, a platen 26, a pair of discharge
rollers 22, and a discharge tray 16 arranged in this order
in a sheet feeding direction. The sheet supplied from the
sheet supply tray 15 to the sheet passage 24 by the sheet
supply roller 23 is conveyed to the platen 26 by the pair
of transfer rollers 25. Then, ink is selectively ejected from
the recording head 21 onto the sheet passing on the plat-
en 26 to form an ink image on the sheet. The sheet is
then discharged onto the discharge tray 16 by the pair
of discharge rollers 22.
[0037] < Detailed Structure of Ink Cartridge>
[0038] Next, the ink cartridge 30 will be described with
reference to Figs. 2 and 3.
[0039] The ink cartridge 30 is mounted in and removed
from the cartridge accommodating section 110 in an up-
standing posture shown in Figs. 2 and 3. Specifically, the
ink cartridge 30 is loaded into the cartridge accommo-
dating section 110 in a loading direction 56 (forward di-
rection), and is unloaded from the cartridge accommo-
dating section 110 in an unloading direction 55 (rearward
direction) while maintaining the upstanding posture.
Hereinafter, the loading direction 56 and the unloading
direction 55 may be collectively referred to as a loading/
unloading direction 50.
[0040] The loading/unloading direction 50 (both of the
loading direction 56 and unloading direction 55) is coin-
cident with a horizontal direction in the embodiment.
However, the loading and unloading of the ink cartridge
30 relative to the cartridge accommodating section 110
may be performed in a direction parallel to a vertical di-
rection, or a direction intersecting with both of the vertical
and horizontal directions. For example, if the ink cartridge
30 is mounted in or removed from in the vertical direction
(direction of a gravitational force), the ink cartridge has
its front surface directed downward.
[0041] As shown in Figs. 2 and 3, the ink cartridge 30
defines therein a hollow space serving as an ink chamber
36 in which ink is stored. The ink cartridge 30 has a car-
tridge body 31 defining an outer contour of the ink car-
tridge 30. The ink chamber 36 of the embodiment is de-
fined by the cartridge body 31, but may be defined by an
internal frame separate from the cartridge body 31 but
inside the cartridge body 31.
[0042] The cartridge body 31 is configured of flat and/or
curved surfaces, and has a generally flat rectangular par-
allelepiped shape, in this example. The cartridge body
31 has a width (in a direction indicated by an arrow 51
which will be referred to as widthwise direction or left/
right direction), height (in a direction indicated by an arrow
52 which will be referred to as height direction or vertical
direction) and depth (in a direction indicated by an arrow
53 which will be referred to as depthwise direction or
front/rear direction), the height and depth being greater
than the width. That is, in the embodiment, the height of
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the ink cartridge 30 in the upstanding posture is coinci-
dent with the vertical direction.
[0043] The cartridge body 31 has a front wall 40, a rear
wall 41, a pair of side walls 37, 38, a top wall 39, and a
bottom wall 42. The front wall 40 and the rear wall 41 are
a leading end wall and a trailing end wall, respectively,
when loading the ink cartridge 30 into a cartridge accom-
modating section 110 in the loading direction 56. The
front wall 40 and the rear wall 41 are spaced away from
each other in the depthwise direction 53. The loading/
unloading direction 50 (loading and unloading directions
56, 55) of the ink cartridge 30 relative to the cartridge
accommodating section 110 is coincident with the dep-
thwise direction 53. The pair of side walls 37, 38 extends
in the depthwise direction 53 and is connected to the front
wall 40 and the rear wall 41. The top wall 39 extends in
the depthwise direction 53 for connecting upper ends of
the front wall 40, rear wall 41, and the pair of side walls
37, 38. The bottom wall 42 extends in the depthwise di-
rection 53 for connecting lower ends of the front wall 40,
rear wall 41, and the pair of side walls 37, 38. The ink
chamber 36 is positioned between the front wall 40 and
the rear wall 41, between the side walls 37 and 38, and
between the bottom wall 42 and the top wall 39. An ex-
ternal surface of the front wall 40 serves as a front surface
of the cartridge body 31, an external surface of the rear
wall 41 serves as a rear surface of the cartridge body 31,
an external surface of the upper wall 39 serves as an
upper surface of the cartridge body 31, and an external
surface of the bottom wall 42 serves as a lower surface
of the cartridge body 31.
[0044] A residual amount detection portion 33 (light at-
tenuating portion) protrudes frontward (in the depthwise
direction 53) from the front wall 40 at a generally inter-
mediate position in the vertical direction 52. The residual
amount detection portion 33 has a box shape whose one
end is open so as to be in fluid communication with the
inside of the ink chamber 36. Specifically, the residual
amount detection portion 33 has  a pair of confronting
side walls, a front wall, an upper wall and a lower wall all
made from a light transmissive resin. In the embodiment,
the walls constituting the residual amount detection por-
tion 33 allow light emitted from an optical sensor 114 (Fig.
4) to pass therethrough in a direction perpendicular to
the loading/unloading direction 50 (i.e., the widthwise di-
rection 51 in the embodiment). Alternatively, the residual
amount detection portion 33 may be configured to reflect
light that is incident thereon at an angle exceeding a pre-
determined critical angle. The light may be infrared light
or visible light.
[0045] As shown in Fig. 3, the residual amount detec-
tion portion 33 provides therein a hollow space capable
of storing ink therein. A sensor arm 60 is movably pro-
vided in the ink chamber 36. The sensor arm 60 includes
an arm body 61 and a pivot shaft 64. The arm body 61
is plate shaped, and is pivotally movably supported to
the pivot shaft 64. The pivot shaft 64 extends in the width-
wise direction 51 and is supported to the pair of side walls

37, 38. The arm body 61 has one free end provided with
an indicator 62 movably positioned in the hollow space
of the residual amount detection portion 33, and another
free end provided with a float 63 dipped in the ink. With
this structure, the sensor arm 60 is adapted to change
its pivoting posture in accordance with an amount of the
ink in the ink chamber 36 between a lower position in
which the indicator 62 approaches the lower wall of the
residual amount detection portion 33 and an upper posi-
tion in which the indicator 62 approaches the upper wall
of the residual amount detection portion 33. In Fig. 3, the
indicator 62 is at its lower position, as more than a pre-
scribed amount of the ink is left in the ink chamber 36.
[0046] When the ink cartridge 30 is mounted in the car-
tridge accommodating section 110, the residual amount
detection portion 33 is changeable between a transmis-
sive state and a non-transmissive state. In the transmis-
sive state, not less than a predetermined amount of in-
frared light from the optical sensor 114 can be transmitted
through the residual amount detection portion 33, and in
the non-transmisive state, less than the predetermined
amount of infrared light is transmitted therethrough (the
light is shut off or attenuated). More specifically, the trans-
missive state and non-transmissive state are provided
when the indicator 62 is at its upper position and lower
position, respectively. In accordance with whether the
residual amount detection portion 33 is at the transmis-
sive state or not, it can be detected whether or not the
amount of ink in the ink chamber 36 is less than the pre-
scribed amount.
[0047] As an alternative configuration, the above-de-
scribed sensor arm 60 can  be dispensed with. In this
case, less than a predetermined amount of infrared light
from the optical sensor 114 is transmitted through the
residual amount detection portion 33 (the light is shut off
or attenuated), when there is ink in the residual amount
detection portion 33. On the other hand, when there is
no ink left in the residual amount detection portion 33,
not less than the predetermined amount of infrared light
can be transmitted therethrough.
[0048] Alternatively, the residual amount detection
portion 33 may be formed by a flexible film. A pivotally
movable lever is provided to be in contact with the film.
The film expands (is inflated) if the ink is in the residual
amount detection portion 33, and the lever is maintained
at a position at which the infrared light is shut off. On the
other hand, when no ink remains in the residual amount
detection portion 33, the film is deflated and the lever is
pivotally moved either upward or downward to a position
at which the infrared light is not shut off.
[0049] Still alternatively, the residual amount detection
portion 33 may be configured such that, the infrared light
emitted from a light emitting element can be reflected to
avoid incidence into a light receiving element if ink is in
the residual amount detection portion 33, and the infrared
light emitted from the light emitting element can be re-
flected to be falling onto the light receiving element if no
ink remains within the residual amount detection portion
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33.
[0050] As shown in Figs. 2 and 3, an ink outlet portion
34 (connecting part) is provided at the front wall 40 at a
position below the residual amount detection portion 33.
The ink outlet portion 34 has a hollow cylindrical shape
protruding from the front wall 40 frontward in the loading
direction 56. The ink outlet portion 34 has a tip end portion
(front end portion) in which an ink outlet opening 71
(opening) is formed. An ink passage 72 is formed in an
internal space of the ink outlet portion 34 to extend from
the ink outlet opening 71 in the unloading direction 55
and communicate with the ink chamber 36. The ink outlet
opening 71 can be opened and closed by an ink supply
valve 70. The ink supply valve 70 is biased toward the
ink outlet opening 71 by a coil spring 73 disposed within
the internal space of the ink outlet portion 34.
[0051] The cartridge accommodating section 110 is
provided with an ink needle 122 (Fig. 4). Upon loading
the ink cartridge 30 into cartridge accommodating section
110, the ink needle 122 is inserted into the ink outlet
opening 71 to move the ink supply valve 70 in the un-
loading direction 55 against a biasing force of the coil
spring 73  to separate the ink supply valve 70 away from
the ink outlet opening 71, whereupon ink flows out of the
ink chamber 36 into the ink needle 122 through the ink
passage 72.
[0052] Incidentally, instead of the ink supply valve 70,
a film covering the ink outlet opening 71 is available. In
the latter case, upon loading the ink cartridge 30 into
cartridge accommodating section 110, the ink needle 122
breaks the film to open the ink outlet opening 71.
[0053] Although not shown in the embodiment, the car-
tridge body 31 may be provided with an air communica-
tion port to allow an internal pressure within the ink cham-
ber 36, which has been maintained as negative, to be
equal to the atmospheric pressure.
[0054] A locking part 45 is formed extending from a
generally intermediate portion of the upper wall 39 in the
depthwise direction 53 to the rear wall 41. The locking
part 45 is concaved downward from the upper wall 39
and has a locking surface 46 that extends in the widthwise
direction 51 and in the height direction 52 and that faces
in the unloading direction 55. An engagement member
145 (see FIG. 4) to be described later is engaged with
the locking surface 46 in a state where the ink cartridge
30 is mounted in the cartridge accommodating section
110. The locking part 45 is for receiving an external force
that is applied from the engagement member 145 in the
loading direction 56.
[0055] A pivotable member 80 is provided in the locking
part 45. The pivotable member 80 is formed into a bent
plate shape in this example, and is disposed such that a
longitudinal direction thereof follows the depthwise direc-
tion 53. The pivotable member 80 has a shaft 83 at a
bent portion thereof. This shaft 83 extends in the width-
wise direction 51 at a position away from the locking sur-
face 46 toward the rear wall 41 side and is pivotably sup-
ported by the cartridge body 31. The pivotable member

80 is pivotable about the shaft 83. A leading end portion
81 of the pivotable member 80 is a terminal end of a front
part of the pivotable member 80 that extends from the
shaft 83 toward the front wall 40 side. A rear end portion
82 of the pivotable member 80 is a terminal end of a rear
part of the pivotable member 80 that extends from the
shaft 83 toward the rear wall 41 side.
[0056] When the pivotable member 80 is pivoted to
such a degree that the leading end portion 81 reaches
an uppermost position, the leading end portion 81 reach-
es a vertical level higher than the upper edge of the upper
wall 39. Pushing down the  leading end portion 81 causes
the pivotable member 80 to pivot in a clockwise direction
in FIG. 5. In a state where the pivotable member 80 is
pivoted to a furthest position in the clockwise direction,
the leading end portion 81 is located confronting a lower
end of the locking surface 46.
[0057] The pivotable member 80 may be formed inte-
grally with the cartridge body 31. Further, the pivotable
member 80 may be biased by a coil spring in the clock-
wise direction or may be configured such that one side
thereof is pivoted by its own weight.
[0058] A guide groove 90 is formed in the upper wall
39 on the front wall 40 side relative to the locking part
45. The guide groove 90 is located at a vertical level
higher than the residual amount detection portion 33 in
the height direction 52. The guide groove 90 is concaved
downward from the upper wall 39, extends along the dep-
thwise direction 53 as being sandwiched between the
upper edges of the side walls 37 and 38. The guide
groove 90 has a bottom surface 99 extending in the dep-
thwise direction 53 and in the widthwise direction 51 and
facing upwardly. The guide groove 90 has a rear-side
terminal end surface 97 at its rear end that faces front-
wardly. Protruding pieces 91 and 92 protrude from the
upper edges of the side walls 37 and 38, respectively, at
their front ends. The protruding pieces 91 and 92 protrude
inward in the widthwise direction 51, and are opposed to
each other in the widthwise direction 51. A gap is formed
between the opposing ends of the protruding pieces 91
and 92. In this way, the guide groove 90 is opened in the
front wall 40 through the gap between the protruding piec-
es 91 and 92. The protruding pieces 91 and 92 serve as
stoppers for preventing a support plate 93 (supporting
member) from falling off the guide groove 90 by abutting
against the support plate 93.
[0059] The support plate 93 is fitted into the guide
groove 90. The support plate 93 is formed into a flat-plate
shape as a whole. The support plate 93 has a T-shape
in a plan view, and has its front part narrower than its
rear part in the widthwise direction 51. The support plate
93 has a pair of abutment surface portions 94 and 95 at
its portion where the width of the support plate 93 is
changed, that is, at its portion where the front part is con-
nected to the rear part. The abutment surface portions
94 and 95 extend in the widthwise direction 51 and in the
height direction 52 and face forwardly.
[0060] An IC substrate 74 (electric interface) is provid-
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ed on an upper surface of the support plate 93 at its front
end portion.
[0061] Three electrodes 75 (specifically, a HOT elec-
trode, a GND electrode, and a signal electrode) are
mounted on an upper surface of the IC substrate 74. The
IC substrate 74 also has an IC (not shown) mounted ther-
eon. The IC is a semiconductor integrated circuit and
stores various information relating to the ink cartridge 30,
for example, lot number, manufactured date, color of ink
and so on. These data is retrievable from the IC when
electrically accessed thereto.
[0062] The electrodes 75 (HOT electrode, GND elec-
trode and signal electrode) are electrically connected to
the IC. The electrodes 75 are respectively elongated in
the depthwise direction 53, and arrayed in the widthwise
direction 51 to be spaced away from one another. The
electrodes 75 are thus arranged on the upper surface of
the IC substrate 74 as being exposed facing upwardly to
allow electrical access thereto from above.
[0063] The electrodes 75 are for being brought into
electrically contact with contact portions 106 (contact
member) (see FIG. 4) in the cartridge accommodating
section 110 in a process where the ink cartridge 30 is
loaded in the cartridge accommodating section 110, and
the electrical contact between the electrodes 75 and the
contact portions 106 is maintained while the ink cartridge
30 is being fully mounted in the cartridge accommodating
section 110. The electrical connection is released in a
process where the ink cartridge 30 is unloaded in the
cartridge accommodating section 110.
[0064] The support plate 93 is mounted in the guide
groove 90 so as to be slidably movable in the depthwise
direction 53 with a lower surface 98 of the support plate
93 being brought into sliding contact with the bottom sur-
face 99 of the guide groove 90.
[0065] A coil spring 84 (urging member) is provided in
the guide groove 90 to extend between the rear-side ter-
minal end surface 97 of the guide groove 90 and a rear
end surface 96 of the support plate 93. The coil spring
84 is resiliently contractable in the depthwise direction
53. The support plate 93 is urged by the coil spring 84 in
the loading direction 56. In a state where no external
force other than the biasing force of the coil spring 84 is
applied to the support plate 93, the support plate 93 is
located at a first position (see Fig. 2) where the front part
of the support plate 93 protrudes frontward from the front
wall 40 through the gap between the opposing ends of
the protruding pieces 91 and 92, with the abutment sur-
face portions 94 and 95 abutting against the  protruding
pieces 91 and 92, respectively. When external force is
applied onto the support plate 93 in the unloading direc-
tion 55 against the urging force of the coil spring 84, the
coil spring 84 is resiliently contracted to allow the support
plate 93 to be slid in the unloading direction 55. The sup-
port plate 93 moves in a direction toward the rear-side
terminal end surface 97 of the guide groove 90, and
reaches a second position. When the support plate 93
reaches the second position, almost the entire length of

the support plate 93 in the loading/unloading direction 50
becomes accommodated in the guide groove 90 (see
FIGs. 1 and 6). Thus, the second position is positioned
on the rear wall 41 side relative to the first position. As
described above, the support plate 93 can reciprocate
between the first and second positions in accordance
with the expansion/contraction of the coil spring 84.
[0066] When the support plate 93 is located at the first
position, the IC substrate 74 is located on the front side
relative to the ink supply port 71, and therefore is located
on the front side relative to the front wall 40 as shown in
Fig. 3. When the support plate 93 is located at the second
position as shown in Fig. 6, the IC substrate 74 is located
on the rear wall 41 side relative to the front wall 40, and
therefore is located on the rear wall 41 side relative to
the ink supply port 71. When the support plate 93 is lo-
cated at the second position, part of the lower surface 98
of the support plate 93 that is directly below an area where
the IC substrate 74 is provided is in abutment contact
with the bottom surface 99 of the guide groove 90. Thus,
the part of the support plate 93 that is directly below the
IC substrate 74 is supported by the bottom surface 99 of
the guide groove 90.
[0067] < Ink Supplying Device >
[0068] Next the cartridge accommodating section 110
of the printer 10 will be described in detail with reference
to Figs. 1, 4 and 5. Fig. 1 shows how the ink cartridge 30
is fully mounted in the cartridge accommodating section
110.
[0069] As shown in Fig. 4, the cartridge accommodat-
ing section 110 is defined by a casing 101 formed with
the opening 112 at a main side of the printer 10. The ink
cartridge 30 is loaded in and unloaded from the casing
101 through the opening 112. Four ink cartridges 30 of
cyan, magenta, yellow and black are loadable into four
spaces formed in the casing 101, respectively. However,
for explanatory purpose, Fig. 4 shows the casing 101 that
has only one internal space for accommodating one ink
cartridge 30 therein.
[0070] As shown in Fig. 4, the casing 101 includes an
end wall 102 at a side opposite to the opening 112. A
connecting portion 103 (connecting part) is provided at
a bottom end portion of the end wall 102. The connecting
portion 103 is aligned with the ink outlet portion 34 when
the ink cartridge 30 is mounted in the casing 101.
[0071] The connecting portion 103 includes the ink
needle 122 and a holding portion 121. The ink needle
122 is tubular shaped and is formed of a resin. Although
not shown, an ink inlet port is formed at a tip end portion
of the ink needle 122. The ink needle 122 is connected
to the ink tube 20. The ink tube 20 connected to the ink
needle 122 extends upward along the outer surface of
the casing 101, and extends to the recording head 21
(see Fig. 1). In Fig. 4, the ink tube 20 is omitted.
[0072] The holding portion 121 is hollow cylindrical
shaped, and the ink needle 122 coaxially provided in the
holding portion 121. As shown in Fig. 6, upon loading the
ink cartridge 30 into cartridge accommodating section
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110, the ink outlet portion 34 is inserted into the inside
of the holding portion 121 so that the front tip end of the
ink outlet portion 34 abuts against the forwardmost or
deepest end of the holding portion 121 and the outer
peripheral side surface of the ink outlet portion 34 is her-
metically contacted with the inner peripheral side surface
of the holding portion 121. As a result of insertion of the
ink outlet portion 34 into the holding portion 121, the ink
needle 122 is inserted through the ink outlet opening 71,
and pushes the valve 70 in the unloading direction 55 to
open the valve 70. Thus, the ink accommodated in the
ink chamber 36 can flow out of the ink chamber 36 into
the ink needle 122 via the ink inlet port.
[0073] As shown in Fig. 4, the optical sensor 114 is
provided on the end wall 102 at a position above the
connecting portion 103 in the direction of gravitational
force. The optical sensor 114 includes a light emitting
element (LED, for example) and a light receiving element
(phototransistor, for example). The light emitting element
and the light receiving element are surrounded by hous-
ings, respectively, both of which cooperate to constitute
a horseshoe-shaped outer shape of the entire optical
sensor 114. The light emitting element and the light re-
ceiving element are confronting with each other in the
horizontal direction orthogonal to the loading/unloading
direction 50 (widthwise direction 51) by a predetermined
distance in the horseshoe shaped housing. The light
emitting element is configured to emit light in the hori-
zontal direction orthogonal to the loading/unloading di-
rection 50 (widthwise direction 51). The light  receiving
element is configured to receive the emitted light. The
residual amount detection portion 33 of the ink cartridge
30 can enter into a space between the light emitting el-
ement and the light receiving element, so that the optical
sensor 114 can detect changes in the amount of light that
has transmitted through the residual amount detection
portion 33.
[0074] As shown in Fig. 4, the casing 101 has a top
wall 104. Three contact portions 106 (contact member)
are disposed on the top wall 104 at a location between
the end wall 102 and the opening 112. The three contact
portions 106 are arranged in a direction perpendicular to
the loading/unloading direction 50 (widthwise direction
51) to be spaced away from one another. Positions of
the three contact portions 106 correspond to those of the
three electrodes 75 on the IC substrate 74, respectively,
when the ink cartridge 30 is mounted in the cartridge
accommodating section 110.
[0075] The contact portions 106 are formed of an elec-
trically conductive material having a resiliency. The con-
tact portions 106 are provided on the top wall 104 facing
downwardly. The contact portions 106 are resiliently de-
formable upwardly in the vertical direction 52. The con-
tact portions 106 are electrically connected to an arith-
metic device (not shown) via electric circuits. The arith-
metic device may be a device configured of a CPU, a
ROM and a RAM, etc., or may be a control unit of the
printer 10. When the HOT electrode 75 is electrically con-

nected to the corresponding contact portion 106, a pre-
scribed voltage Vc is applied to the HOT electrode 75.
When the GND electrode 75 is electrically connected to
the corresponding contact portion 106, the GND elec-
trode 75 is electrically grounded. When the HOT elec-
trode 75 and the GND electrode 75 are electrically con-
nected to the corresponding contact portions 106, power
is supplied to the IC (not shown) on the IC substrate 74.
When the signal electrode 75 is electrically connected to
the corresponding contact portion 106, data stored in the
IC is rendered accessible. Outputs from the electric cir-
cuits are inputted to the arithmetic device.
[0076] An abutment surface 105 is formed at a portion
of the casing 101 on the top wall 104 side. The abutment
surface 105 is located on the end wall 102 side relative
to the contact portions 106. The abutment surface 105
extends parallel to the end wall 102, and is disposed on
the opening 112 side relative to the end wall 102. When
the ink cartridge 30 is inserted into the cartridge accom-
modating section 110, the leading edge of the support
plate 93, which is initially at the first position, first abuts
against the abutment surface 105 as shown in Fig. 5,
before the ink cartridge 30 reaches its target position (ful-
ly-loaded position) shown in Fig. 6. When the leading
edge of the support plate 93 abuts against the abutment
surface 105, the electrodes 75 on the IC substrate 74 are
brought into electrical contact with the contact portions
106. Continuing insertion of the cartridge body 31 into
the fully-loaded position causes the support plate 93 to
move relative to the cartridge body 31, while maintaining
the abutment contact between the support plate 93 and
the abutment surface 105 and while maintaining electri-
cal connection between the electrodes 75 and the contact
portions 106. When the cartridge body 31 finally reaches
the fully-loaded position and stops moving as will be de-
scribed later with reference to Fig. 6, the front wall 40
abuts against the abutment surface 105 or just a small
amount of space is left between the front wall 40 and the
abutment surface 105.
[0077] As illustrated in FIG. 4, an engagement member
145 is provided in the casing 101. The engagement mem-
ber 145 is provided for holding the ink cartridge 30 located
in the cartridge accommodating section 110 in the fully-
loaded state. The engagement member 145 is provided
in the casing 101 at a location near to the upper edge of
the opening 112.
[0078] More specifically, the engagement member 145
is plate-shaped extending in the vertical direction and in
the loading/unloading direction 50, with its thickness in
the horizontal direction perpendicular to the loading/un-
loading direction 50 (widthwise direction 51) being small-
er than the widths of the guide groove 90 and the locking
part 45 in the ink cartridge 30. The engagement member
145 has a support shaft 147 at its one end that is located
on the opening 112 side. The support shaft 147 is at-
tached to the casing 101 at the upper edge of the opening
112 so as to be rotatable about its central axis relative
to the casing 101. The engagement member 145 pivots
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about the support shaft 147 relative to the casing 101 in
directions to approach and separate away from the open-
ing 112. In this way, the engagement member 145 is
supported by the casing 101 so as to be pivotable about
the support shaft 147. The engagement portion 145 has
an engagement end portion 146 at its end opposite to
the end at which the engagement member 145 is provid-
ed. The engagement end portion 146 is for being en-
gaged with the locking part 45 of the ink cartridge 30.
The engagement of the engagement end portion 146 with
the locking part 45 holds the ink cartridge 30 in the fully-
mounted state against the biasing force of the coil spring
84. A pivot position of  the engagement member 145,
indicated by a solid line in Fig. 4, is referred to as a locked
position, at which the engagement end portion 146 is at
a vertical level lower than or equal to an upper edge of
the locking surface 46 and therefore the engagement end
portion 146 can engage with the locking part 45. A pivot
position of the engagement member 145, indicated by a
broken line in Fig. 4, is referred to as an unlocked position,
at which the engagement end portion 146 is at a vertical
level higher than the upper edge of the locking surface
46 and therefore the engagement end portion 146 cannot
engage with the locking part 45.
[0079] The engagement member 145 is configured to
pivot, due to its own weight, about the support shaft 147
downward or clockwise in Fig. 4 to move from the un-
locked position (indicated by a broken line) to the locked
position (indicated by a solid line). When the leading end
portion 81 of the pivotable member 80 is moved upward
in the state that the ink cartridge 30 is mounted in the
cartridge accommodating section 110, the engagement
member 145 pivots upward or counterclockwise in Fig.
4 about the support shaft 147 to move from the locked
position to the unlocked position. Although not illustrated
in the drawings, the engagement member 145 is restrict-
ed from pivoting further downward or clockwise from the
locked position indicated by the solid line in Fig. 4.
[0080] < Loading and Unloading of the Ink Cartridge >
[0081] Next, how the ink cartridge 30 is mounted in and
removed from the cartridge accommodating section 110
will be described with reference to Figs. 5 through 6.
[0082] Before the ink cartridge 30 is mounted in the
cartridge accommodating section 110, the support plate
93 is located at the first position as shown in Figs. 2 and
3. So, when the ink cartridge 30 is inserted into the car-
tridge accommodating section 110 in the loading direc-
tion 56, as the ink cartridge 30 moves toward the end
wall 102, the engagement end portion 146 first runs on
the support plate 93 and then runs on the coil spring 84
as shown in Fig. 5.
[0083] Then, the leading end of the support plate 93
abuts against the abutment surface 105 of the casing
101 as shown in Fig. 5. At this timing, the electrodes 75
on the IC substrate 74 are brought into contact with the
contact portions 106. So, the electrodes 75 and contact
portions 106 are brought into electrical connection with
each other. The cartridge body 31 is further pushed to-

ward the end  wall 102, while the support plate 93 abutting
against the abutment surface 105. As a result, relative
movement between the support plate 93 and the car-
tridge body 31 in the depthwise direction 53 starts. That
is, the support plate 93 starts moving relative to the car-
tridge body 31 toward the rear- side terminal end surface
97 of the guide groove 90 against the biasing force of the
coil spring 84. As a result, the support plate 93 slidingly
moves relative to the cartridge body 31 from the first po-
sition to the second position.
[0084] The ink outlet portion 34 of the ink cartridge 30
enters the inside of the holding portion 121, while the ink
needle 122 enters the ink outlet opening 71 and contacts
the ink supply valve 70. As the cartridge body 31 further
moves in the loading direction 56, the ink needle 122
pushes the ink supply valve 70 in the unloading direction
55 and separates the ink supply valve 70 from the ink
outlet opening 71 against the biasing force of the coil
spring 73. When the tip end of the ink outlet portion 34
contacts the forwardmost or deepest end of the holding
portion 121 as shown in Fig. 6, the cartridge body 31 is
fixed in position relative to the casing 101 of the cartridge
accommodating section 110. At this timing, movement
of the cartridge body 31 stops, and the ink cartridge 30
is finally located in the target, fully-mounted position. As
a result, ink flows out of the ink chamber 36 into the ink
needle 122.
[0085] When the cartridge body 31 reaches the fully-
mounted position, the residual amount detection portion
33 of the ink cartridge 30 reaches the detecting position
by the optical sensor 114 so that the indicator 62 of the
sensor arm 60 can be detected by the optical sensor 114.
[0086] It is noted that immediately before the ink car-
tridge 30 reaches the fully-mounted position, the engage-
ment end portion 146 that has run on the coil spring 84
reaches part of the upper wall 39 between the guide
groove 90 and the locking part 45 in the loading/unloading
direction 50. At this timing, the engagement member 145
pivots counterclockwise in FIG. 5 to move from the locked
position to the unlocked position and becomes supported
by the upper wall 39. Thereafter, the cartridge body 31
further moves in the loading direction 56 to the fully-
mounted position. As a result, the engagement end por-
tion 146 separates away from this part of the upper wall
39 in the unloading direction 55. As a result, the engage-
ment end portion 146 becomes free from support by the
upper wall 39, and the engagement member 145 pivots
clockwise in FIG. 6 to the locked position. The engage-
ment end portion 146 is brought into contact with the
locking surface 46. The engagement member 145 be-
comes engaged with the  locking part 45 to hold the car-
tridge body 31 at the fully-mounted position against the
biasing force of the coil spring 84. In the manner de-
scribed above, the loading of the ink cartridge 30 to the
cartridge accommodating section 110 is completed.
[0087] When the cartridge body 31 is at the fully-
mounted position as shown in Fig. 6, the support plate
93 is positioned at the second position with its leading
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edge being in abutment contact with the abutment sur-
face 105. Almost the entire portion of the lower surface
98 of the support plate 93 is in abutment contact with the
bottom surface 99 of the guide groove 90. So, a portion
of the lower surface 98 that is positioned right below the
IC substrate 74 is in abutment contact with the bottom
surface 99. So, while the electrodes 75 are contacted by
the contact portions 106 from above by a predetermined
amount of contact pressure that is directed downward,
the IC substrate 74 and support plate 93 are fully sup-
ported by the main casing 31 from below against the con-
tact pressure.
[0088] The information retrieved from the IC of the IC
substrate 74 through the corresponding contact portions
106 is used for determining the type of the mounted ink
cartridge 30 (color of ink, capacity of ink and so on) at
the printer 10. Determination of the type of mounted ink
cartridge 30 can be made by using conventional meth-
ods, and therefore detailed explanation therefor will be
omitted here.
[0089] In a state where the ink cartridge 30 is at the
fully-mounted position in the cartridge accommodating
section 110, the leading end portion 81 of the pivotable
member 80 is positioned below the engagement end por-
tion 146 of the engagement member 145. Further, the
rear end portion 82 of the pivotable member 80 is sepa-
rate away from the bottom surface of the locking part 45
and located above the upper surface of the upper wall
39 of the cartridge body 31.
[0090] When the ink in the ink chamber 36 is used up,
the used ink cartridge 30 is unloaded from the cartridge
accommodating section 110 to be replaced with a new
ink cartridge 30.
[0091] In order to unload the ink cartridge 30 from the
cartridge accommodating section 110, the rear end por-
tion 82 of the pivotable member 80 is pushed down by a
user. As a result, the leading end portion 81 of the pivot-
able member 80 moves upward and is separated from
the bottom surface of the locking part 45. The engage-
ment member 145 is pushed upward by the leading end
portion 81 of the pivotable member 80. As a result, the
engagement member 145 pivots to such a degree that
the  engagement end portion 146 is positioned above the
upper edge of the locking surface 46 so as to be sepa-
rated from the locking surface 46. That is, the engage-
ment member 145 pivots from the locked position to the
unlocked position to release the holding of the ink car-
tridge 30 by the engagement member 145.
[0092] Upon separation of the engagement member
145 from the locking surface 46, the cartridge body 31
moves in the unloading direction 55 due to the external
force applied to the cartridge body 31, that is, the biasing
force of the coil spring 84.
[0093] The movement of the cartridge body 31 in the
unloading direction 55 causes the support plate 93 to
slidingly move relative to the cartridge body 31 from the
second position to the first position. The movement of
the cartridge body 31 in the unloading direction 55 further

causes the ink needle 122 to separate from the ink outlet
portion 34. The IC substrate 74 continues contacting the
contact portions 106 until the ink needle 122 is separated
from the ink outlet portion 34. The IC substrate 74 is sep-
arated from the contact portions 106 after the ink needle
122 is separated from the ink outlet portion 34.
[0094] <Effects of the First Embodiment>
[0095] According to the first embodiment, the front wall
40 faces forwardly, that is, in the loading direction 56.
The ink outlet portion 34 has the ink outlet opening 71 at
the front wall 40, and is configured to be connected with
the ink needle 122 and to direct ink from the ink chamber
36 to the ink needle 122. The support plate 93 supporting
the IC substrate 74 is provided at the external surface of
the cartridge body 31 so as to be movable relative to the
cartridge body 31 between the first position and the sec-
ond position in the loading/unloading direction (front/rear
direction) 50. When the support plate 93 is at the second
position, the cartridge body 31 supports the support plate
93 and the IC substrate 74 against contact pressure that
is applied to the IC substrate 74 from the contact portions
106.
[0096] With this configuration, when the ink cartridge
30 is mounted in the cartridge accommodating section
110, the ink outlet portion 34 is brought into fluid connec-
tion or fluid communication with the ink needle 122, and
the IC substrate 74 is brought into electrical connection
with the contact portions 106. Because the support plate
93 is movable between the first and second positions in
the front/rear direction 50, the timings when the ink outlet
portion 34 is brought into and out of fluid connection with
the ink needle 122 can be differentiated from the timings
when the IC substrate 74 is  brought into and out of elec-
trical connection with the contact portions 106. So, even
if ink scatters upon connection/disconnection of the ink
outlet portion 34 with the ink needle 122, the ink is unlikely
to adhere to the IC substrate 74.
[0097] The support plate 93 is provided at the top wall
39 and moves between the first and second positions.
When the support plate 93 is at the first position, the IC
substrate 74 is located on the front side of the ink outlet
opening 71. When the support plate 93 is at the second
position, the IC substrate 74 is located on the rear side
of the ink outlet opening 71 and supported by the car-
tridge body 31.
[0098] Accordingly, the IC substrate 74 is brought into
contact with the contact portions 106 before the ink nee-
dle 122 is inserted into the ink outlet opening 71. So,
even if ink scatters when the ink needle 122 is inserted
into the ink outlet opening 71, the ink is unlikely to adhere
to the IC substrate 74 or contact portions 106. Further,
the IC substrate 74 continues contacting the contact por-
tions 106 until the ink needle 122 is separated from the
ink outlet opening 71. The IC substrate 74 is separated
from the contact portions 106 after the ink needle 122 is
separated from the ink outlet opening 71. So, even if ink
scatters when the ink needle 122 is separated from the
ink outlet opening 71, the ink is unlikely to adhere to the
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IC substrate 74 or contact portions 106.
[0099] The support plate 93 supporting the IC sub-
strate 74 thereon moves relative to the cartridge body 31
in the loading/unloading direction 50. So, the IC substrate
74 can be easily moved relative to the cartridge body 31.
[0100] The support plate 93 is located at a position
different from the residual amount detection portion 33
in the vertical direction 52, which is orthogonal to both of
the loading/unloading direction 50 and the direction in
which the light travels (widthwise direction 51). So, the
movement of the support plate 93 does not obstruct the
light from entering the residual amount detection portion
33.
[0101] While the ink cartridge 30 is being fully mounted
in the cartridge accommodating section 110, the support
plate 93 is maintained at the second position through
abutment contact of the support plate 93 with the abut-
ment surface 105 of the cartridge accommodating sec-
tion 110. The IC substrate 74 is unlikely shifted from the
contact portions 106. This maintains electrical connec-
tion between the IC substrate 74 and contact portions
106.
[0102] The coil spring 84 resiliently urges the support
plate 93 in the loading direction 56, that is, in the direction
from the second position toward the first position. This
prevents the support plate 93 from staying at the second
position when the ink cartridge 30 is unloaded from the
cartridge accommodating section 110.
[0103] The ink outlet portion 34 is located at the bottom
wall 42 side of the cartridge body 31, while the IC sub-
strate 74 is located at the top wall 39 side. So, when the
ink cartridge 30 is unloaded from the cartridge accom-
modating section 110, ink is unlikely deposited on the IC
substrate 74.
[0104] In particular, in the first embodiment, the sup-
port plate 93 supporting the IC substrate 74 is fitted into
the guide groove 90. So, when the support plate 93 is
moved along the depthwise direction 53, both ends of
the support plate 93 in the widthwise direction 51 are
guided by the inner walls of the guide groove 90, allowing
the support plate 93 to smoothly move.
[0105] Although the protruding pieces 91 and 92 for
abutting against the abutment surface portions 94 and
95, respectively, are formed in the first embodiment, the
protruding pieces 91 and 92 may be omitted. That is, the
first position of the support plate 93 may be determined
by the natural length of the coil spring 84. Further, the
guide groove 90 may be omitted and, in this case, the
support plate 93 may be supported on the upper surface
of the upper wall 39 of the cartridge body 31.
[0106] <Second Embodiment>
[0107] An ink cartridge 130 according to a second em-
bodiment of the present invention will be described with
reference to FIGS. 7 to 9. In the first embodiment, the
support plate 93 is slid frontward from the front wall 40
of the cartridge body 31; while in the second embodiment,
a support plate 132 (supporting member) is slid rearward
from the rear wall 41 of a cartridge body 31 of the ink

cartridge 130. The ink cartridge 130 according to the sec-
ond embodiment differs from the ink cartridge 30 accord-
ing to the first embodiment in that the support plate 132
is mounted to the cartridge body 31 in place of the support
plate 93. The configurations of the residual amount de-
tection portion 33, ink outlet portion 34, IC substrate 74,
and pivotable member 80 are the same as those of the
first embodiment, so that detailed descriptions thereof
will be omitted by giving the same reference numerals
as those of the first embodiment to such parts.
[0108] The ink cartridge 130 according to the second
embodiment is loaded in a cartridge accommodating sec-
tion 210 (cartridge receiving portion) according to the
second embodiment as shown in Fig. 8. The cartridge
accommodating section 210 according to the second em-
bodiment is the same as the cartridge accommodating
section  110 according to the first embodiment except
that the cartridge accommodating section 210 does not
have the abutment surface 105 and the cartridge accom-
modating section 210 has the contact portions 106 at a
location nearer to the opening 112 than the cartridge ac-
commodating section 110.
[0109] As illustrated in FIG. 7, a guide groove 131 ex-
tending from near the front wall 40 to the rear wall 41 is
formed in the upper wall 39 of the cartridge body 31. The
guide groove 131 is positioned above the residual
amount detection portion 33 in the height direction 52.
The guide groove 131 is concaved downward from the
upper wall 39, extends along the depthwise direction 53,
and opens in the rear wall 41. The guide groove 131 has
a bottom surface 134 facing upwardly, and a front-side
terminal end surface 137 at its front edge. The front-side
terminal end surface 137 faces rearwardly, that is, in the
unloading direction 55.
[0110] The support plate 132 is fitted into the guide
groove 131. The support plate 132 is formed into sub-
stantially a flat-plate shape. A pair of ribs 129 are formed
on a lower surface of the support plate 132. The ribs 129
extend along the widthwise edges of the support plate
132. The ribs 129 extend over the entire length of the
support plate 132 in the depthwise direction 53. The ribs
129 protrude from the lower surface of the support plate
132 downward in the vertical direction 52. The ribs 129
have tip end surfaces or lower surfaces 133 that face
downward in the vertical direction 52. The support plate
132 can be slid along the depthwise direction 53 with the
lower surfaces 133 of the ribs 129 being brought into
sliding contact with the bottom surface 134 of the guide
groove 131.
[0111] A support portion 135 protrudes upward from a
generally intermediate portion of the support plate 132
in the depthwise direction 53. An upper surface of the
support portion 135 is substantially flush with the upper
surface of the upper wall 39 in the height direction 52.
The IC substrate 74 is supported on the upper surface
of the support portion 135. The support portion 135 has
a front surface 136 facing forwardly, that is, in the loading
direction 56. The support portion 135 has a rear surface
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139 (locking mechanism) facing rearwardly, that is, in the
unloading direction 55.
[0112] A coil spring 138 (urging member) is provided
in the guide groove 131 to extend between the front sur-
face 136 of the support portion 135 and the front-side
terminal end surface 137 of the guide groove 131. The
coil spring 138 is resiliently contractable in the depthwise
direction 53. The support plate 132 is urged by the coil
spring 138 in the unloading direction 55. In a state where
no external force other than the biasing force of the coil
spring 138 is applied to the support plate 132, the support
plate 132 protrudes rearward from the rear wall 41 of the
cartridge body 31 (first position) as shown in Figs. 7 and
8. When external force is applied onto the support plate
132 in a direction to bring the support plate 132 in the
loading direction 56 toward the front-side terminal end
surface 137 of the guide groove 131, the coil spring 138
is resiliently contracted and the support plate 132 is slid
toward the front-side terminal end surface 137 of the
guide groove 131 and reaches a second position. When
the support plate 132 reaches the second position, the
IC substrate 74 is brought into electrical contact with the
contact portions 106 in the cartridge accommodating sec-
tion 210 (see FIG. 9). That is, the second position is lo-
cated on the front wall 40 side relative to the first position.
As described above, the support plate 132 can recipro-
cate between the first and second positions in accord-
ance with the expansion/contraction of the coil spring
138.
[0113] The pivotable member 80 (operating part) is
provided on the support plate 132 at a location rearward
of the rear surface 139 of the support portion 135. When
the pivotable member 80 is pivoted to such a degree that
the leading end portion 81 reaches an uppermost posi-
tion, the leading end portion 81 reaches a vertical level
higher than the upper edge of the rear surface 139 of the
support portion 135.
[0114] Before the ink cartridge 130 is loaded in the car-
tridge accommodating section 210, the support plate 132
is located at the first position as shown in Figs. 7 and 8.
As illustrated in FIG. 8, when the ink cartridge 130 is
inserted into the cartridge accommodating section 210
in the loading direction 56, the engagement end portion
146 of the engagement member 145 rides on the upper
wall 39 on the front edge of the ink cartridge 130 and
then runs on the coil spring 138.
[0115] Then, the ink outlet portion 34 of the ink car-
tridge 130 enters the inside of the holding portion 121,
while the ink needle 122 enters the ink outlet opening 71
and contacts the ink supply valve 70. As the cartridge
body 31 moves in the loading direction 56, the ink needle
122 pushes the ink supply valve 70 in the unloading di-
rection 55 and separates the ink supply valve 70 from
the ink outlet opening 71 against the biasing force of the
coil spring 73. When the tip end of the ink outlet portion
34 contacts the forwardmost or deepest end of the hold-
ing portion 121 as shown in Fig. 9, the cartridge body 31
is fixed in position relative to the casing 101 of the car-

tridge  accommodating section 210. At this timing, move-
ment of the cartridge body 31 stops, and the ink cartridge
130 is finally located in the target, fully- mounted position.
As a result, ink flows out of the ink chamber 36 into the
ink needle 122. When the ink cartridge 130 thus reaches
the fully- mounted position, the residual amount detection
portion 33 of the ink cartridge 130 reaches the detecting
position by the optical sensor 114 so that the indicator
62 of the sensor arm 60 can be detected by the optical
sensor 114.
[0116] After the ink cartridge 130 is thus fixed in the
fully-mounted position, as shown in Fig. 8, a user further
pushes the support plate 132 in the loading direction 56.
As a result, movement of the support plate 132 relative
to the cartridge body 31 in the depthwise direction 53
starts. That is, the support plate 132 is pushed in the
loading direction 56 toward the front-side terminal end
surface 137 side of the guide groove 131 against the
biasing force of the coil spring 138. As a result, the sup-
port plate 132 is slid relative to the cartridge body 31 from
the first position to the second position.
[0117] As illustrated in FIG. 9, when the support plate
132 reaches the second position, the electrodes 75 of
the IC substrate 74 are brought into contact with the con-
tact portions 106. In this way, the electrodes 75 of the IC
substrate 74 are brought into electrical connection with
the contact portions 106. At this timing, the entire length
of the support plate 132 in the depthwise direction 53
(loading/unloading direction 50) becomes accommodat-
ed in the guide groove 133. So, the entire portions of the
lower surfaces 133 of the ribs 129 are in abutment contact
with the bottom surface 134 of the guide groove 131. So,
portions of the lower surfaces 133 that are positioned
right below the support portion 135 are in abutment con-
tact with the bottom surface 134, and are supported by
the bottom surface 134. The support portion 135 supports
the IC substrate 74 thereon. So, while the electrodes 75
on the IC substrate 74 are contacted by the contact por-
tions 106 from above by a predetermined amount of con-
tact pressure that is directed downward, the IC substrate
74 and support plate 132 are fully supported by the main
casing 31 from below against the contact pressure.
[0118] It is noted that immediately before the support
plate 132 reaches the second position, the engagement
end portion 146 of the engagement member 145 that has
run on the coil spring 138 reaches the support portion
135. At this timing, the engagement member 145 is piv-
oted in the counterclockwise direction in FIG. 8 from the
locked position to the unlocked position and becomes
supported by the support portion 135. Thereafter, as the
support plate 132 further moves in the loading direction
56 to  the second position, the engagement end portion
146 separates away from the support plate 132 in the
unloading direction 55. As a result, the engagement end
portion 146 becomes free from support by the support
portion 135, and the engagement member 145 is pivoted
clockwise in FIG. 9 to the locked position. The engage-
ment end portion 146 is brought into contact with the rear
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surface 139 of the support portion 135. As a result, the
support plate 132 is held at the second position against
the biasing force of the coil spring 138. In the manner
described above, the attachment of the ink cartridge 130
to the cartridge accommodating section 210 is complet-
ed.
[0119] When the ink in the ink chamber 36 is used up,
the used ink cartridge 130 is unloaded from the cartridge
accommodating section 210 to be replaced with a new
ink cartridge 130.
[0120] In order to unload the ink cartridge 130 from the
cartridge accommodating section 210, the rear end por-
tion 82 of the pivotable member 80 is pushed down by a
user. As a result, the leading end portion 81 of the pivot-
able member 80 is moved upward, and the engagement
member 145 is pivoted to such a degree that the engage-
ment end portion 146 is positioned above the upper edge
of the rear surface 139 of the support portion 135 so as
to be separated from the rear surface 139. That is, the
engagement member 145 is pivoted from the locked po-
sition to unlocked position to release the holding of the
ink cartridge 130 by the engagement member 145.
[0121] Upon separation of the engagement member
145 from the rear surface 139, the support plate 132
moves in the unloading direction 55 by external force
applied to the support plate 132, that is, the biasing force
of the coil spring 138 to reach the first position. The IC
substrate 74 is also moved, together with the support
plate 132, in the unloading direction 55 to separate from
the contact portions 106. At this time, the ink needle 122
is still being inserted in the ink outlet portion 34.
[0122] After that, the cartridge body 31 is pulled in the
unloading direction 55 by the user, and the ink needle
122 is separated from the ink outlet portion 34. At this
time, the IC substrate 74 is disposed furthest rearward
from the ink outlet portion 34.
[0123] <Effects of the Second Embodiment>
[0124] According to the second embodiment, because
the support plate 132 is configured to move relative to
the cartridge body 31, timings at which the IC substrate
74 is brought into and out of contact with the contact
portions 106 can be differentiated from timings at which
the ink needle 122 is inserted into and separated from
the ink outlet  portion 3 4.
[0125] More specifically, the support plate 132 sup-
porting the IC substrate 74 is provided at the top wall 39,
and moves between the first and second positions. When
the support plate 132 is at the first position, the IC sub-
strate 74 is located on the rear side of the rear wall 41.
When the support plate 132 is at the second position, the
IC substrate 74 is located on the front side of the rear
wall 41 and supported by the cartridge body 31.
[0126] With this configuration, after the ink needle 122
is inserted into the ink outlet opening 71, the electrodes
75 are brought into contact with the contact portions 106.
After the electrodes 75 are separated from the contact
portions 106, the ink needle 122 is separated from the
ink outlet opening 71. So, the IC substrate 74 is disposed

furthest rearward from the ink outlet opening 71 when
the ink needle 122 is inserted into and separated from
the ink outlet opening 71. So, even if ink scatters upon
insertion/separation of the ink needle 122 into/from the
ink outlet opening 71, the ink is unlikely to adhere to the
IC substrate 74.
[0127] The support plate 132 supporting the IC sub-
strate 74 thereon moves relative to the cartridge body 31
in the loading/unloading direction 50. So, the IC substrate
74 can be easily moved relative to the cartridge body 31.
[0128] The support plate 132 is guided by the guide
groove 131 to move in the loading/unloading direction
50. So, the support plate 132 can smoothly move in the
loading/unloading direction 50.
[0129] While the ink cartridge 130 is being fully mount-
ed in the cartridge accommodating section 210, the sup-
port plate 132 is locked at the second position through
engagement of the engagement member 145 with the
rear surface 139. This ensures that the ink cartridge 130
is locked at the fully-mounted position in the cartridge
accommodating section 210.
[0130] In order to unload the ink cartridge 130 from the
cartridge accommodating section 210, a user operates
the pivotable member 80 to release engagement of the
engagement member 145 out of the rear surface 139.
This can release the locked state of the ink cartridge 130.
[0131] <Modifications>
[0132] Although the support plate 93 or 132 is biased
by the coil spring 84 or 138 in the above embodiments,
the coil spring 84 or 138 may be omitted. For example,
a configuration may be possible in which before use of
the ink cartridge 30 or 130, the support plate 93 or 132
is set at the first position in a state of being engaged with
the cartridge body 31 by an easily engageable/removable
engagement mechanism and, in a process where the ink
cartridge 30 or 130 is loaded into the cartridge accom-
modating section 110 or 210, engagement of the engage-
ment mechanism is released to cause the support plate
93 or 132 to move from the first position to second posi-
tion. Even such a configuration can make it unlikely for
the ink scattering upon insertion of the ink needle 122
into the ink outlet portion 34 to adhere to the IC substrate
74.
[0133] Further, although the support plate 93 or 132 is
provided on the upper wall 39 side of the cartridge body
31 in the above embodiments, the support plate 93 or
132 may be formed into a cover shape covering the upper
wall 39, side walls 37, 38, and the like of the cartridge
body 31.
[0134] An ink cartridge 230 (print fluid cartridge) ac-
cording to a modification of the second embodiment will
be described with reference to Figs. 10 and 11.
[0135] The ink cartridge 230 according to this modifi-
cation is different from the ink cartridge 130 of the second
embodiment in that the ink cartridge 230 employs a sup-
port member 140 having substantially a rectangular par-
allelepiped shape, in place of the plate-shaped support
plate 132, and in that a cartridge body 31 of the ink car-
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tridge 230 is formed with a guide space 231 capable of
accommodating the support member 140, in place of the
guide groove 131. The configurations of the ink chamber
36, the residual amount detection portion 33, ink outlet
portion 34, IC substrate 74, coil spring 138, and pivotable
member 80 are the same as those of the second embod-
iment, so that detailed descriptions thereof will be omitted
by giving the same reference numerals as those of the
second embodiment to such parts.
[0136] More specifically, the support member 140 is
formed into a box shape. A lower portion of a rear wall
143 of the support member 140 is curved so as to be
easily pushed by a user. Guides 142 extending in the
depthwise direction 53 are formed on both side surfaces
of the support member 140 in the widthwise direction 51.
[0137] The internal space between the side walls 37
and 38 is partitioned by an upper partition wall 234 and
a rear partition wall 43, both of which extend in the width-
wise direction 51 and connect the inner side surfaces of
the side walls 37 and 38 in the widthwise direction 51.
The upper partition wall 234 extends from the front wall
40 in the unloading direction 55, and the rear partition
wall 43 extends downwardly from the  rear edge of the
upper partition wall 234. The guide space 231 is formed
at a rear and upper side of the upper partition wall 234
and the rear partition wall 43. The ink chamber 36 (see
Fig. 11) is provided in the front and lower side of the upper
partition wall 234 and the rear partition wall 43.
[0138] Grooves 141 are formed in the inner surfaces
of the side walls 37 and 38 in the widthwise direction 51.
The grooves 141 are concaved from the inner surfaces
of the side walls 37 and 38 outward in the widthwise di-
rection 51. The grooves 141 extend in the depthwise di-
rection 53. The support member 140 is supported by the
main casing 31, with the guides 142 on the support mem-
ber 140 being slidably fitted in the grooves 141 on the
side walls 37 and 38, respectively. Thus, the support
member 140 is slidably accommodated in the guide
space 231.
[0139] The coil spring 138 is provided in the upper por-
tion of the guide space 231 to extend in the depthwise
direction 53. One end of the coil spring 138 is connected
to an upper portion of a front surface 236 of the support
member 140, and the other end of the coil spring 138 is
connected to a front-side terminal end surface 237 of the
guide space 231 in the cartridge body 31.
[0140] With the above-described configuration, when
the length of the coil spring 138 is the natural length of
the coil spring 138, the support member 140 is disposed
on the rear side as shown in Fig. 10 (first position). When
a user pushes the support member 140 frontward against
the biasing force of the coil spring 138, the support mem-
ber 140 is moved in the loading direction 56 relative to
the cartridge body 31 to the second position shown in
Fig. 11, while being guided by the grooves 141.
[0141] According to this modification, the movement
of the support member 140 can be guided by the inner
surfaces of the side walls 37 and 38 that have large

amounts of surface areas. This ensures that the support
member 140 moves stably relative to the cartridge body
31 of the ink cartridge 230.
[0142] Thus, according to this modification, part of
each of the side walls 37 and 38 that is located to the
rear of the ink chamber 36 serves as a guide for the box-
shaped support member 140. The ink chamber 36 is dis-
posed frontward of the support member 140, while the
support member 140 is at any location between the first
and second positions. Thus, the ink chamber 36 does
not overlap the support member 140 in the depthwise
direction 53.
[0143] When the support member 140 is located at any
position between the  first and second positions, the IC
substrate 74 is disposed frontward of the rear edges 241
of the side walls 37 and 38, but is disposed rearward of
the rear partition wall 43 that is disposed rearward of the
ink chamber 36. Thus, according to this modification,
when the support member 140 is located at the first po-
sition, the IC substrate 74 is disposed frontward of the
rear edges 241 of the side walls 37 and 38. This is in
contrast to the second embodiment, in which when the
support plate 132 is located at the first position, the IC
substrate 74 is disposed rearward of the rear wall 41 of
the cartridge body 31.
[0144] The above-described modification shows that
in the case where parts of the side walls 37 and 38 serve
as a guide for the support member 140 having substan-
tially a rectangular parallelepiped shape and where the
ink chamber 36 is disposed frontward of the support
member 140 being at the second position as illustrated
in FIG. 11, the IC substrate 74 may be disposed frontward
of the rear side edges 241 of the side walls 37 and 38
serving as the guide, provided that the IC substrate 74
is disposed rearward of the rear partition wall 43, which
is on the rear side of the ink chamber 36.
[0145] In the above-described modification, the ink
chamber 36 is disposed on the front wall 40 side of the
cartridge body 31 and does not overlap the support mem-
ber 140 in the depthwise direction 53 as shown in Fig.
11. However, the ink chamber 36 may be formed to ex-
tend rearwardly or in the unloading direction 55 to a por-
tion below the support member 140.
[0146] While the invention has been described in detail
with reference to the embodiment thereof, it would be
apparent to those skilled in the art that various changes
and modifications may be made therein without departing
from the spirit of the invention.
[0147] For example, in the first embodiment, when the
support plate 93 is at the second position, almost the
entire length of the support plate 93 in the depthwise
direction 53 is accommodated in the guide groove 90.
So, the portion of the support plate 93 that is positioned
right under the IC substrate 74 is entirely supported by
the bottom surface 99 of the guide groove 90. However,
the portion of the support plate 93 right under the IC sub-
strate 74 may not be entirely supported by the bottom
surface 99 of the guide groove 90. For example, when
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the support plate 93 is at the second position, only a rear
side part of the support plate 93 in the depthwise direction
53 may be accommodated in the guide groove 90 so that
only a rear part of the IC substrate 74 in the depthwise
direction 53 is placed in the guide groove 90. The other
remaining front side part of the support plate 93 protrudes
forwardly from the front wall 40 with the other  remaining
front part of the IC substrate 74. In this case, out of the
portion of the support plate 93 that is right under the IC
substrate 74, only a rear part is supported by the bottom
surface 99 of the guide groove 90. Still in this case, the
cartridge body 31 can stably support the IC substrate 74
against the contact pressure from the contact portions
106.
[0148] In the second embodiment, the ribs 129 are pro-
vided over the entire length of the support plate 132 in
the depthwise direction 53. So, the ribs 129 exist right
below the support portion 135. However, it is unneces-
sary that the ribs 129 are provided over the entire length
of the support plate 132. For example, the ribs 129 may
not be provided right below the support portion 135. The
cartridge body 31 can stably support the IC substrate 74
against the contact pressure from the contact portions
106, even though the ribs 129 are not provided right be-
low the support portion 135.

Claims

1. A print fluid cartridge (30, 130, 230) for being detach-
ably mounted in a cartridge receiving portion (110,
210) that includes a connecting part (103) and a con-
tact member (106), the print fluid cartridge (30) com-
prising:

a main body (31) having a front surface (40) fac-
ing in a front direction (56) and a rear surface
(41, 43), the rear surface being apart from the
front surface in a rearward direction (55), the
main body (31) further having a chamber (36)
configured to store print fluid at a position be-
tween the front surface (40) and the rear surface
(41, 43);
a print fluid outlet part (34) provided on the main
body (31), having an opening (71) at the front
surface (40), and configured to be connected
with the connecting part (103) and direct the print
fluid from the chamber to the connecting part
(103); and
an electric interface (74) provided at an external
surface of the main body (31),
the electric interface (74) being configured to
move relative to the main body (31) in the for-
ward direction (56) and in the rearward direction
(55) between a first position and a second posi-
tion that are apart from each other in the forward
direction (56) and the rearward direction (55),
the main body (31) being configured to support

the electric interface (74) at the second position
against contact pressure that is applied to the
electric interface (74) from the contact member
(106).

2. The print fluid cartridge (30) according to claim 1,
wherein the electric interface (74) is provided at an
external surface (39) of the main body (31) that is
other than the front surface (40) and the rear surface
(41), the electric interface (74) being located on a
front side of the opening (71) of the liquid fluid outlet
part (34) when the electric interface (74) is at the first
position, the electric interface (74) being located on
a rear side of the opening (71) of the liquid fluid outlet
part (34) and supported by the main body (31) when
the electric interface (74) is at the second position.

3. The print fluid cartridge (30) according to claim 2,
wherein the main body (31) is provided with a sup-
porting member (93) that is configured to move rel-
ative to the main body (31) in the forward direction
(56) and in the rearward direction (55) and to support
the electric interface (74).

4. The print fluid cartridge (30) according to claim 3,
wherein the main body (31) includes a light attenu-
ating part (33) configured to attenuate light outputted
from the cartridge receiving portion (110), the sup-
porting member (93) being located at a position  dif-
ferent from the light attenuating part (33) in a direc-
tion (52) that is orthogonal to both of the forward
direction (56) and a direction in which the light travels
(51).

5. The print fluid cartridge (30) according to claim 3,
wherein the supporting member (93) is configured
to position the electric interface (74) at the second
position while the print fluid cartridge (30) is being
mounted in the cartridge receiving portion (110), the
positioning being performed by abutment contact of
the supporting member (93) with the cartridge re-
ceiving portion (110).

6. The print fluid cartridge (30) according to claim 2,
further comprising an urging member (84) config-
ured to resiliently urge the electric interface (74) in
the forward direction (56) from the second position
toward the first position.

7. The print fluid cartridge (130) according to claim 1,
wherein the electric interface (74) is provided at an
external surface (39) of the main body (31) that is
other than the front surface (40) and the rear surface
(41), the electric interface (74) being located on a
rear side of the rear surface (41) of the main body
(31) when the electric interface (74) is at the first
position, the electric interface (74) being located on
a front side of the rear surface (41) of the main body
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(31) and supported by the main body (31) when the
electric interface (74) is at the second position.

8. The print fluid cartridge (130) according to claim 7,
wherein the main body (31) is provided with a sup-
porting member (132) that is configured to move rel-
ative to the main body (31) in the forward direction
(56) and in the rearward direction (55) and to support
the electric interface (74).

9. The print fluid cartridge (130) according to claim 8,
wherein the main body (31) includes a guide (131)
configured to guide the supporting member (132) to
move.

10. The print fluid cartridge (130) according to claim 8,
wherein the supporting member (132) includes a
locking mechanism (139, 80) configured to position
the electric interface (74) at the second position while
the print fluid cartridge (130) is being mounted in the
cartridge receiving portion (210, 145), the positioning
being performed by engagement of the locking
mechanism (139, 80) with the cartridge receiving
portion (210, 145).

11. The print fluid cartridge (130) according to claim 10,
wherein the locking mechanism (139, 80) includes
an operating part (80) configured to release engage-
ment of the locking mechanism (139, 80) from the
cartridge receiving portion (210, 145).

12. The print fluid cartridge (30, 130, 230) according to
claim 1, wherein the  main body (31) further has a
lower surface (42) and an upper surface (39) that
are apart from each other in a vertical direction (51),
the print liquid outlet part (34) is located at a lower
surface (42) side of the main body (31), and the elec-
tric interface (74) being located at an upper surface
(39) side of the main body (31).
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